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[57] ABSTRACT

Fluoran compounds of the formula

RI‘\.

wherein one of Ry, R, R3 and R4 represents n-alkyl
having 6 to 12 carbon atoms and the other R’s, mmdepen-
dently of each other, represent hydrogen, alkyl having
1 to 12 carbon atoms, alkoxyalkyl having 2 to 8 carbon
atoms or benzyl optionally substituted in the ring by
nitro, halogen or alkyl having 1 to 6 carbon atoms.

The fluoran compounds are particularly useful as color
formers which give intense dark green color when they
are brought into contact with an electron-accepting
co-reactant.

7 Claims, No Drawings
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i
FLUORAN COMPOUNDS

CROSS REFERENCE TO RELATED
APPLICATIONS

This is a continuation of application Ser. No. 944,219
filed on Sept. 20, 1978 (now abandoned), which 1s a
continuation-in-part of patent application Ser. No.
822.477, filed Aug. 8, 1977 (now abandoned) which is a
continuation of U.S. application Ser. No. 670,780 filed
Mar. 26, 1976 (now abandoned), which 1s in turn a con-
tinuation of U.S. application Ser. No. 471,269 filed May

20, 1974 (now abandoned).
The present invention provides novel fluoran com-

pounds which are normally colourless or only weakly
coloured but which give intense dark green colour
when contacted with an electron-accepting co-reactant.

The invention specifically relates to novel diamino
substituted fluoran compounds, the manufacture of such
compounds and their use as a colour former in pressure-
sensitive or thermoreactive recording material.

The new fluoran compounds according to the inven-
tion correspond to the formula

Ri_ (1)

N

wherein one of R;, Ry, R3 and R4 represents n-alkyl
having 6 to 12 carbon atoms and the other R’s, indepen-
dently of each other, represent hydrogen, alkyl with 1
to 12 carbon atoms, alkoxyalkyl having 2 to 8 carbon
atoms or benzyl optionally substituted in the ring by
nitro, halogen or alkyl having 1 to 6 carbon atoms.

When the radicals Ri1, Rz, R3 and R4 represent a
higher n-alkyl group having from 6 to 12 carbon atoms,
then they represent preferably n-octyl or n-dodecyl.

If Ri, R2, R3 and R4 represent an alkyl of 1 to 12
carbon atoms, then they may be straight or branched
chain alkyl groups. Examples of these alkyl groups are
methyl, ethyl, n-propyl, isopropyl, n-butyl or sec-butyl,
octyl or dodecyl.

Alkoxyalkyl in Rj, Ry, R3 and R4 may have 1 to 4
carbon atoms in each alkyl part and stands preferably
for B-methoxyethyl or S-ethoxyethyl.

When Ry, Ry, R3and Ry represent an optionally sub-
stituted benzyl radical, then this radical is preferably
unsubstituted. As halogen the benzyl group may con-
tain in the benzene ring fluorine, bromine or especially
chlorine. Examples of alkyl groups as substituents in the
ring of the benzyl radical are methyl, isopropyl or tert-
Jbutyl. |

Practically important groups of the compounds of the
formula (1) may be defined by the following formula
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Rs_ (2)

wherein Rs5 and Rg, independently of the other, repre-
sent hydrogen or alkyl with 1 to 12 carbon atoms, R;
represents n-alkyl with 6 to 12 carbon atoms and Rs
represents hydrogen, alkyl with 1 to 12 carbon atoms,
alkoxyalkyl with 2 to 8 carbon atoms or benzyl option-
ally substituted in the ring by nitro, halogen or alkyi

* having 1 to 6 carbon atoms.
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Particularly valuable fluoran compounds of the for-
mulae (1) and (2) are those fluorans of the formula

(3)

wherein Rg and R represent alkyl with 1 to 4 carbon
atoms, R represents n-alkyl with 6 to 12 carbon atoms
and R represents hydrogen or benzyl.

Among these compounds of formula (3) Rg and Rio
are preferably ethyl and R;; is particularly a n-alkyl
group having 8 to 12 carbons such as n-octyl or n-dode-
cyl.

The new fluoran compounds of the formula (1) to (3)
are obtained by a method known in the art. A process of
manufacturing the new fluoran compounds of formula
(1) comprises reacting a benzophencone compound of
the formula

Ri_ OH (4)
N |
R2 o
-
-

COOH

with a p-amino-phenol compound of the formula

X0
|ii|lm Rj
N

e
ln.,\ ¥

Rz

(5

wherein Ri, Ry, R3zand R4 have the given meanings and
X represents hydrogen or alkyl having 1 to 4 carbon
atoms such as methyl or ethyl, especially methyl.
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The reaction is advantageously carried out at 10° to
100° C. by allowing the reactants to react together in

the presence of an acidic condensing agent. Examples of

suitable condensing agents are acetic anhydride, sul-
phuric acid, zinc chloride or phosphorus oxichloride.
- The starting compounds of formula (4) are generally

prepared by reacting phthalic anhydride with an aniline
compound of the formula

RI“-..

,—-N

R>

in an organic solvent. Suitable organic solvents are for
example benzene, toluene, xylene, or a chlorobenzene.

The new fluorans according to the invention -are
more or less colourless compounds which are particu-
larly useful as so-called colour formers giving intense
dark green colour, when they are brought into contact
with an acidic active substance that 1s an electron ac-
cepting substance.

‘Typical co-reactants are, for example, attapulgus
clay, silton clay, bentonite, halloysite, aluminium oxide,
aluminium phosphate, kaolin or any acidic clay, or an
acid reacting polymeric material such as a phenolic
polymer, an alkylphenolacetylene resin, a maleic acid-
rosin resin or a partially or wholly hydrolysed polymer
of maleic anhydride with styrene, ethylene, vinyl
methyl ether or carboxy polymethylenes.

The preferred co-reactants are attapulgus clay, silton
clay or a phenol-formaldehyde resin. These electron
acceptors, preferably, are coated on the front side of the
recewmg sheet.

When in formula (2) Rg 1s hydrogen, the colour ob-
tained by using the new fluorans is grey to black. With
the present new fluorans a further range of colour for-
mers is provided with solubilities such as to allow
greater flexibility in the choice of solvents used for
encapsulations and other modes of applications. Partic-
ularly the introduction of higher n-alkyl groups with 6
to 12 carbon atoms confers to the new fluorans ‘higher
solublhty in hydrocarbon solvents.
~As already mentioned, these colour formers above all
are suitable for the use in so-called pressure-sensitive
copying or recording material. Such a material e.g.
includes at least one pair of sheets, which comprises at
least a colour former of formula (1) or of the subordi-
nate formulae dissolved in an organic solvent, prefera-
bly contained in pressure rupturable microcapsules, and
an electron accepting substance. The colour former,
upon coming into contact with the electron accepting
substance produces a coloured mark at the points where
the pressure 1s applied.

These colour formers which are comprised in the
pressure-sensitive copying material are prevented from
becoming active by being separated from the electron
accepting substance. As a rule this is done by incorpo-
rating these colour formers into a foam-, sponge- or
honey-comb-like structure. Preferably however these
colour formers are microencapsulated.

When these colourless colour formers of formula (1)
are dissolved in an organic solvent, they may be sub-
jected to a microencapsulation process and subse-
quently used for making pressure sensitive papers.
When the capsules are ruptured by pressure from e.g. a
pencil, and the colour former solution is thus .trans-
ferred into an adjacent sheet coated with a subsirate
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4

capable of acting as an electron acceptor, a coloured
image is produced. This colour results from the dyestuff’
thus produced which absorbs in the visible region of the
electromagnetic spectrum.

The general art of making microcapsules of some
character has long been known. Well known methods
e.g. are disclosed in U.S. Pat. Nos. 2,183,053, 2,800,457,
2,800,458, 3,265,630, 2,964,331, 3,418,656, 3,418,250,
3,016,308, 3,424,827, 3,427,250, 3,405,071, 3,171,878 and
2,797,201, Further methods are disclosed in British pa-
tent specifications Nos. 989,264 and above all 1,156,725.
Any of these and other methods are suitable for encap-
sulating the present colour formers.

Preferably the present colour formers are encapsu-
lated dissolved in organic solvents. Suitable solvents are
preferably non-volatile e.g. polyhalogenated diphenyl
such as trichlorodiphenyl and its mixture with liquid
paraffin, tricresyl phosphate, di-n-butyl phthalate, dioc-
tyl phthalate, trichlorobenzene, nitrobenzene, trichloro-
ethyl-phosphate, petroleum ether, hydrocarbon oils,
such as paraffin, condensed derivatives of diphenyl or
triphenyl, chlorinated or hydrogenated condensed aro-
matic hydrocarbons. The capsule walls preferably have
been obtained by coacervation forces evenly around the
droplets of the colour former solution, the encasulating
material consisting of gelatlne as e.g. described 1in U.S.
Pat. No. 2,800,457.

Alternatively, the capsules preferably may be made
of aminoplast or modifted aminoplasts by polyconden-
sation as described in British patent specification Nos.
989,264 or 1,156,725. |

A preferred arrangement is wherein the encapsulated
colour former is coated on the back side of a transfer
sheet and the electron accepting substance 1s coated on
the front side of a receiving sheet.

In another preferred material the new fluorans are
co-encapsulated with one or more other known colour
formers such as crystal violet lactone, benzoyl leuco
methylene blue, or a bis-indolyl phthalide such as 3, 3-
bis(1’-n-octyl-2’-methyl-indol-3’-yl)phthalide.

‘The microcapsules containing the colour formers of
formula (1) or the subordinate formulae are used for
making pressure-sensitive copying material of the vari-
ous types known in the art, such as so called “Chemical
Transfer” and “Chemical Self-contained” papers. The
various . systems mainly are distinguished by the ar-
rangement of the capsules, the colour reactants and
support material.

The microcapsules may be in an undercoating of the
upper sheet and the colour reactants, that 1s the electron
acceptor and coupler, may be in the overcoating of the
lower sheets. However, the components may also be
used in the paper pulp. Such systems are called “Chemi-
cal Transfer”-system.

Another arrangement we have in the self-contained
papers. There the microcapsules eontammg the colour
former and the colour reactants are in or on the same
sheet as one or more individual coatings or in the paper
pulp.

Such pressure -sensitive copying materials are de-
scribed e.g. in U.S. Pat. Nos. 3,516,846, 2,730,457,
2,932,582, 3,427,180, 3,418,250 and 3,418,656. Further
systems are disclosed in British patent specification Nos.
1,042,597, 1,042,598, 1,042,596, 1,042,599 and 1,053,935.
Microcapsules containing the colour formers of formula
(1) are suitable for any of these and other systems.
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The capsules are preferably fixed to the carrier by
means of a suitable adhesive. Since paper is the pre-
ferred carrier material, these adhesives are predomi-
nantly paper coating agents, such as e.g. gum arabic,
polyvinyl alcohol, hydroxymethylcellulose, casein,
methylcellulose or dextrin.

In the present application, the definition *““paper” not
only includes normal papers from cellulose fibres, but
also papers in which the cellulose fibres are replaced
(partially or completely) by synthetic fibres of polmers.

In copying methods in which carbon paper 1s not
employed it is often desirable to neutralise certain areas
of a receiver sheet, 1.e. to treat the sheet in such a man-
ner that no legible copy is obtained at these areas. This
object is attained by overprinting the receiver sheet
with a sensitising ink which contains polar and /or basic
substances (polyalcohols or amines, e.g. triethanol-
amine).

It has now been found that the fluorane compounds

of the present invention can be more easily neutralised

than those of the prior art. In fact, lengthening the N-
alkyl group chain resuits in a more efficient desensitis-
ing, which is of great practical importance and consti-
tutes an unexpected technical advance. |

The new fluoran compounds may also be used as
colour former in thermoreactive recording material
comprising at least a support, a binder, a colour former
and an electron accepting substance. Thermoreactive
recording systems comprise heat-sensitive recording
and copying materials and papers. These systems are
used e.g. for the recording of information, for example
in electronic computers, in teleprinters or telewriters, in
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non-associated form. After applying heat, the binder
softens or melts, which enables the colour former fo
comie into contact with the developer and to torm a
dyestuff. In these cases the developer may be any of the
fore-mentioned co-reactants such as clays, phenolic
resins or other phenolic compounds.

Water-soluble or at least water-swellable binders are
e.g. hydrophilic polymers such as polyvinyl alcohol,
polyacrylic acid, hydroxyethylcellulose, methylcellu-
lose, carboxymethylcellulose, polyacrylamide, polyvi-
nylpyrrolidone, gelatine or starch. |

In so far as the colour former and the developer are
coated in two separate layers, binders which are water
insoluble may be used, i.e. binders soluble in non-polar
or only weakly polar solvents, e.g. natural rubber, syn-
thetic rubber, chlorinated rubber, alkyd resins, polysty-
rene, styrene-butadiene-copolymers, polymethylmetha-
crylates, ethylcellulose, nitrocellulose or polyviniylcar-
bazole.

-~ The preferred arrangement, however, 1s colour for-
mer and developer in a water-soluble binder in one
layer. |

The coatings of the thermoreactive material may

contain further additives. To improve the degree of
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measuring instruments. The mark-forming can also be

made manually with a heated pen. A further means for

inducing heat-initiated marks are laser beams. The ther-
moreactive recording material may be arranged in such
a manner that the colour former is dissolved or dis-
persed in a layer of the binder, and in a second layer the
developer and the electron-accepting substance are
dissolved or dispersed in the binder. Another possibility
consists in dispersing both the colour former and the
developer in one layer. By means of heat the binder in
softened at specific areas imagewise and the dyestuff is
formed at these points, since only at the points where
heat 1s applied does the colour former come into contact
with the electron-accepting substance.

The developers are the same electron-accepting sub-
stances as are used in pressure sensiive papers. For
practical reasons the developer should be solid at room
temperature and melt or soften above 350° C. Examples
of developers are the already mentioned phenolic res-
ins, or phenolic compounds such as 4 -tert.-butylphenol,
4-phenylphenol, 4-hydroxydiphenyloxide, a-naphthol,
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4-hydroxybenzoic acid methyl ester, B-naphthol, 4-

hydroxyacetophenone, 2,2'dihydroxydiphenyl, 4,4'-1s0-
propyhdenediphenol, 4,4'-isopropyliden-bis-(2-methyl-
phenol), 4,4'-bis(hydroxyphenyl) valeric acid, hydro-
quinone, pyrogallol, chloroglucinol, p-, m-, o-hydrox-
ybenzoic acid, gallic acid, 1-hydroxy-2-naphthoic acid;
boric acid, and the aliphatic dicarboxylic acids e.g.
tartaric acid, oxalic acid, maleic acid, citraconic acid or
succinic acid. .
Preferably fusible, film-forming binders are used.
These binders should be water-soluble, since the fluo-
rans and the developer are water-insoluble. The binder
should be able to disperse and fix the colour former and

the developer at room temperature. In this way the two -

reactive components are present in the material in a
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whiteness, to ease the printing of the papers and to
prevent the sticking of the heated pen, these materials
may contain e.g. talc, Ti0O3, ZnO or CaCQOs3. In order to
produce the dystuff only within a limited temperature
range there may be added substances such as urea, thio-
urea, acetanilide, phthalic acid anhydride or other cor-
responding meltable products which induce the stmulta-
neous melting of colour former and developer.

Typical thermoreactive recording materials wherein
the present colour formers may be used e.g. are de-
scribed in German patent specification No. 2.228.581,
French Pat. No. 1.524.826, Swiss Pat. No. 407.185,
German patent specification No. 2.110.854, Swiss Pat.
Nos. 164.976, 444.196 and 444.197.

The following non-limitative examples tllustrate the
present invention. Percentages are expressed by weight
unless otherwise stated. o |

'EXAMPLE |
2-(N-Benzyl-N-n-octylamino)-6-diethylaminofluoran

A mixture of 6,27 g 2'-carboxy-4-diethylamino-2-
hydroxy-benzophenone, 6,50 g N-n-octyl-N-benzyl-p-
anisidine and 20 ml 98% sulphuric acid is stirred at 60°
C. for 6 hours and then quenched mto 220 ml ice-water
to precipitate a solid. The solid is filtered off and dis-
solved in 25 ml methanol together with 8,2 g triethyl-
amine. The mixture is boiled for 16 hours then cooled to
0° C. and stirred for 1 hour at 0° C. A precipitate is
obtained which is crystallized from propan-2-ol and
dried to vield 6,6 g white solid. Melting point 92° C.
Amax In 95% acetic acid at 440, 468 and 624 nm. A
solution in benzene is colourless and gives a dark green
colour on contact with silica, attapulgite, silton clay or
phenolic resin.

EXAMPLE 2
2-n—octy'lamino-6-diethylamint}ﬂuoran

A mixture of 16,65 g of 2’-carboxy-4-diethylamino-2-
hydroxy-benzophenone, 16,25 g of N-n-octyl-p-anisi-
dine and 30ml of 98% sulpuric acid is stirred at 70° C.
for 3 hours and then quenched into 460 g of ice-water to
precipitate a solid with the aid of 75 ml of 28% ammonia
solution. The solid is filtered off and dissclved 1in 65 ml
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of methanol together with 20,5 g of triethylamine. After
boiling for 12 hours 16,5 g of 2-n-octylamino-6-die-
thylaminofiluorane having a melting point of 128° C. are
obtained. Amax in 95% acetic acid 434, 457 and 602 nm.

(3)

A solution in benzene is colourless and gives black 5
colour on contact with silica, greenish black on attapul-
gus or silton clay, and green on phenolic resin.
EXAMPLE 3
2-n-Dodecylamino-6-diethylaminofluoran 10
A mixture of 16,65 g of 2'-carboxy-4-diethylamino-2-
hydroxybenzophenone, 16,04 N-n-dodecyl-p-anisi- . . _
dine and 50 m] of 989 :s.ulphuricgacid is stirred atpéO" C listed 1n the table below can be manufactured similarly.
for 5 hours and then quenched into a mixture of 160 ml s The f_'lgl;res lclquotgd In columns 9-11 End. 12_1f4 are f'
of 28% ammonia and 450 g of ice-water to precipitate a spﬁctwe y the a sor;fjtllon mlax{ma O ftaﬁneg rom the
solid. The solid is filtered off and stirred for 2 hours at ~ 'ciiectance spectra of 1% solutions of the fluorans ap-
90° C. with a solution of 5,36 sodium hydroxide in 100 ph?d to papers coated with silton clay and phenolic
ml water. The resulting solid is filtered off and washed resin,
TABLE
95% acetic Silton clay Phenolic resin
melting Amax acid (nm) Amax (nm) Amax (nm)
Example R Ri3 R4 point °C. 1 2 3 1 2 3 ! 2 3
4 CoHs H n-C1oH>1 124 433 457 604 432 460sh 575 422 460 608
5 CsHs CH; n-CgH17 108-109 442 470 630 450 477 635 448 476 642
6 CoHs n-CgHj3 n-CeH 3 85-86 443 472 644 448 476 655 448 476 656
7 CHs  n-C7His n-C7H|s  61-62 443 472 645 449 478 653 448 476 656
8 CsoHs  n-CgH7 n-CgHj7 70-71 443 472 646 448 475 646 448 476 657
9 CyHs n-CoHjo n-CoHjg 55 443 472 644 450 477 652 448 476 656
10 C2Hs  n-CipHog n-CioH>; oil 443 472 644 449 476 650 448 475 656
11 CsHs  n-CyyHos n-C1oH»s oil 443 472 644 449 478 652 448 475 656
12 CyHs n-CegHiz  129-133 440 468 625 449 475 634 444 472 634
o)
13 C,oHs n-C7H)s  119-120 440 468 624 444 472 630 444 471 635
o)
14 CoHs ' n-CgH 7 92 440 468 624 444 472 630 444 471 635
)
15 CyHs n-CoH g oil 439 467 625 446 474 631 443 471 635
)
16 C,H; n-C12Hss oil 439 467 625 446 475 632 444 471 635
o)
17 CyH3s n-CgHi7  136-138 436 462 611 442 471 620 443 469 613
—CHZ—@—N'Og
18 CHs _ n-CgHi7  78-81 440 468 627 446 471 635 447 473 632
—CH;—@—CHg | '
19 CyH;s | n-CgHy7  103-105 436 462 611 444 472 632 445 472 624
—CHz—QCI
20 C;Hs ~—CH>CH>0OCH; n-CgH17 oil 439 467 625 444 471 624 445 473 640
21 n-C4Hg¢ —H n-CgH 17 oil 436 461 603 433 460 577 443 460 60
55 Application Examples

EXAMPLE 22

Preparation of Pressure-sensitive Copying Paper
A solution containing 3 g of 2-(N-benzyl-N-n-

with water to yield 21 g of 2-n-dodecylamino-6-die- 60 octylamino)-6-diethylaminofluoran in 100 g of hydroge-

thylaminofluoran. When crystallized from a benzene-
petroleum ether mixture the white solid has a melting
point of 105° C. and a solution in 959% acetic acid shows
Amax at 435,457 and 604 nm. A solution in benzene is
colourless and gives a black colour on contact with
silica, greenish black on attapulgus or silton clay and
green on phenolic resin.
The fluorans of the formula

65

nated terphenyl is emulsified at 50° C. in 100 g of 129%
pigskin gelatin solution. 100 g of 12% gum arabic solu-
tion 1s added followed by 200 m} of water at 50° C. The
emulsion is poured into 600 g ice-water and stirred for
three hours to complete the coacervation. The resulting
capsule slurry is coated onto paper and dried. When the
coated side i1s placed in contact with a second sheet
coated with silton clay, attapulgite clay or phenolic
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resin a dark green immage is obtained after application
of pressure by writing.

EXAMPLE 23

Preparation of Pressure-sensitive Copying Paper

A solution containing 1,6 g of 2-(N-benzyl-N-n-
octylamino)-6-diethylaminofluoran, 0,6 g or 3.3-bis(1’-
n-octyl-2’-methylindol-3’-yl)phthalide, 0,1 g of Crystal
violet lactone and 0,6 g of benzoyl leuco methylene blue
in 100 g of hydrogenated terphenyl is emulsified at 50°
C. in 100 g of 12% pigskin gelatin solution. 100 g of 12
% gum arabic solution is added followed by 200 ml of
water at 50° C. The emulsion is poured into 600 g ice-
water and stirred for three hours to complete the coac-
ervation. The resulting capsule slurry 1s coated onto
paper and dried. When the coated side is placed in
contact with a second sheet coated with silton clay or
attapulgite clay a grey-black image is obtained after
application of pressure by writing.

EXAMPLE 24

Preparation of Pressure-sensitive Copying Paper

A solution containing 4,0 g of 2-n-octylamino-6-die-
thylaminofluoran, 0,72 g of 3,3-bis (1'-n-octyl-2'-
methylindol-3'-yl) phthalide, 0,28 g of Crystal violet
lactone and 1,50 g of benzoyl leuco methylene blue n
100 g of hydrogenated terphenyl is emulsified at 50" C.
in 100 g of 12% pigskin gelatin solution. 100 g of 12%
gum arabic solution is added followed by 200 ml of
water at 50° C. The emulsion is poured into 600 g of
ice-water and stirred for 3 hours to complete the coac-
ervation. The resulting capsule slurry i1s coated onto
paper and dried. When the coated side 1s placed
contact with a second sheet coated with silton clay, a
black image is obtained after application of pressure by
writing.

EXAMPLE 25

Preparation of Pressure-sensitive Copying Paper

A solution containing 1,0 g of 2-n-octylamino-6-die-
thylaminofluoran, 04 g of 3,3-bis(1’-n-octyl-2'-
methylindol-3'-yl) phthalide, 1,5 g of Crystal violet
lactone and 0,6 g of benzoyl leuco methylene blue in
100 g of hydrogenated terphenyl is emulsified at 50° C.
in 100 g of 12% pigskin gelatin solution. 100 g of 12%
gum arabic solution is added followed by 200 ml of
water at 50° C. The emulsion is poured into 600 g of
ice-water and stirred for three hours to complete the
coacervation. The resulting capsule slurry is coated
onto paper and dried. When the coated side is placed in
contact with a second sheet coated with silton clay, a
stable dark blue image is obtained after application of
pressure by writing. |

EXAMPLE 26

Preparation of Thermoreactive Paper

6 g of an aqueous dispersion containing 1,6% of 2-(N-
benzyl-N-n-octyDamino-6-diethylaminofluoran, 0,8%
of 3,3-bis(1-n-octyl-2-methylindol-3-yl)phthalide, 0,1%
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10

of Crystal violet lactone and 6,7% polyvinyl alcohol are
mixed with 134 g of an aqueous dispersion containing
14% 4,4'-isopropylidenediphenol and 6% polyvinylal-
cohol, the mixture is then coated on paper and dried.
When contacted with a heated stylus a grey-black mark
is obtained which has excellent light fastness.

EXAMPLE 27

Preparation of Thermoreactive Paper

When the colour formers in Example 26 are replaced
by 2-n-octylamino-6-diethylaminofluoran and 3,3-bis(1-
n-octyl-2-methylindol-3-yl)phthalide in the ratio 6:4 the
resulting system gives an intense black image.

EXAMPLE 28
- Preparation of Thermoreactive Paper

When the colour formers in Example 26 are replaced
by 2-(N-4'-chlorobenzyl-N-n-octyl)amino-6-die-
thylaminofluoran the resulting system gives a stable
deep green 1mage.

EXAMPLE 29
Preparation of Thermoreactive Paper

When the colour formers in Example 26 are replaced
by 2-(N-benzyl-N-n-octyl}amino-6-diethylaminofluoran
and Crystal violet lactone in the ratio 1:3 the resulting
system gives a stable dark blue image.

We claim: | |

1. A fluoran compound of the formula

Ri_ (1)

N

wherein Riand R; represent alkyl of 1 to 4 carbon
atoms, R3represents n-alkyl of 8 to 12 carbon atoms and
R4 represents hydrogen, n-alkyl of 6 to 12 carbon atoms
or benzyl.

2. A fluoran compound according to claim 1, wherein
R4 represents hydrogen or benzyl.

3. A fluoran compound according to claim 1, wherein
R and Rz are ethyl.

4. A fluoran compound according to claim 1, wherein
R3is n-octyl and R4 is hydrogen.

5. A fluoran compound according to claim 1, wherein
Rj is n-octyl and R4 is benzyl.

6. A fluoran compound according to claim 1, wherein
R and R are ethyl, R3is n-octyl and R4 1s hydrogen.

7. A fluoran compound according to claim 1, wherein

and Rj and Ry are n-octyl.
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